Results

Patient characteristics
The patients (Fig 2) . We also investigated the relation between the ratios of reduced to total homocysteine, cysteine, and cysteinylglycine (Fig 3) .
There was a linear relationship between the reduced-total ratio for homocysteine vs cysteine and cysteinylglycine, and cysteine vs cysteinylglycine (Fig 3) .
Free oxidized species
Free oxidized homocysteine was significantly elevated in all patients with cobalamin deficiency and accounted for 10-20% of total homocysteine. The concentrations of free oxidized cysteine (91.2 ± 21.5 zmol/L) and free oxidized cysteinylglycine (7.5 ± 1.6 mol/L) were close to the values found in a healthy population (13) (Fig 1) .
Protein-bound species
Protein-bound homocysteine was above normal and accounted for most homocysteine in plasma from the cobalamin-deficient patients (Fig 1) . Protein-bound cysteine (and cysteinylglycine) were close to normal for most patients, except patients 1, 9, and 10, who also had low concentrations of protein-bound cysteine. Notably, these patients were among those with the highest concentration of plasma homocysteine (Fig 1) . (Fig 1) . Protein-bound cysteine was close to normal in most patients, except the three or four patients with the highest concentration of homocysteine (Fig 1) . There was a negative correlation between protein-bound homocysteine and protein-bound cysteine (Fig 4) . 
